Coccydynia is a painful condition affecting quality of life. The majority of patients can be successfully treated by non-surgical means. Chemical neurolysis, cryoablation and radiofrequency thermocoagulation (RFT) of ganglion impar are also used in the treatment of visceral pelvic pain. We analyzed the efficacy of RFT of ganglion impar in patients with chronic coccydynia.
INTRODUCTION
Coccydynia is a painful condition of the coccyx. Common coccydynia is often related to trauma, childbirth or unknown etiology. Typically discomfort is felt in the sitting position and when rising from the sitting position. Women are affected more frequently than men (3, 14) . It is a relatively rare condition that usually responds well to antiinflammatory drugs, and wedge or doughnut cushions. Patients with persisting pain for more than 3 -6 months may require multimodal treatment with injections. Surgery may be warranted in some patients who continue to have disabling coccygeal pain despite various non-operative treatment modalities. Injections for coccydynia include corticosteroid injections into the caudal epidural space or into the sacrococcygeal junction (5, 8, 14) . Local anesthetic injections to block the ganglion impar (ganglion of Walther) can be administered with successful results (1, 11) . Chemical neurolysis and cryoablation are also used in the treatment of visceral pelvic pain (6, 12) . Destruction of ganglion impar using radiofrequency lesioning is another option (11) . In this study, we aimed to evaluate the effectiveness of radiofrequency thermocoagulation (RFT) of ganglion impar in patients with chronic coccydynia using the parameters of pain and healthrelated quality of life.
MATERIAL and METHODS

Patient selection
Ten patients who were treated with RFT of ganglion impar for chronic coccydynia were enrolled in this study. The demographic data of the patients are shown in Table I . All patients signed an informed consent before the procedure. There were 2 (20%) males and 8 (80%) females with a mean age of 49±14.43 years (range: 27 -77). A history of a fall involving direct trauma to the coccygeal area was present in 4 (40%) patients.
Inclusion criteria were; chronic debilitating coccyx pain nonresponsive to any conservative treatment such as nonsteroidal anti-inflammatory drugs (NSAIDs), seat cushions, physical therapy, and local injections for more than 6 months. All the patients had at least 80% pain relief lasting 2-6 hours following diagnostic ganglion impar block with 10 ml of 0.25% bupivacain. Patients with pilonidal cysts, radicular symptoms and rectal, gynecologic
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Turkish Neurosurgery 2010, Vol: 20, No: 3, 328-333 Demircay E, et al: Radiofrequency Thermocoagulation and pelvic disorders were excluded. All patients had focal tenderness over the coccyx. Pregnant or lactating women and patients who were known to be sensitive to local anesthetics were also excluded from the study. All the patients were extensively investigated by full clinical examination, plain radiographs of the lumbosacral spine and coccyx, and magnetic resonance imagining (MRI) of the lumbar and sacral spine by the same authors (E.D. and S.K.). Lumbosacral x-rays were evaluated for degenerative diseases, spondilolisthesis, congenital anomalies, and sacroiliac joint pathology. Coccygeal x rays would reveal fractures, dislocations, congenital anomalies or spicules. Lumbar and sacral MRI investigations of the spine were helpful to evaluate if the pain was referred from a more proximal spinal segment, and if there was another accompanying soft tissue pathology. Additionally, MRI would also demonstrate inflammation of the sacrococcygeal area ( Figure 1 ).
Diagnostic blocks
Potential risks of diagnostic blocks including allergic reaction, bleeding, and infection were discussed with the patients and consent forms were obtained. The procedures were performed in the operation theatre equipped with a planar fluoroscope (SiemensTM, Münich, Germany) while the patients were prone, and aseptic preparation was done as usual. Sedation or neurolept anesthesia was not used because patient cooperation was needed during the procedure. The injection level was 1ml of radio-opaque dye into the retroperitoneal space. The spread of the dye gives a "reverse comma" appearance in the lateral view ( Figure 2 ). The C1 -C2 intercoccygeal junction was used for needle placement while the sacrococcygeal junction was tried if it was fused or the "reverse comma" appearance could not be seen or an effective block could not be achieved. The block was performed by injecting 0.25% bupivacaine.
Radiofrequency thermocoagulation
Ten of the patients that received diagnostic ganglion impar blocks and reported a temporary relief of their symptoms of at least 80% were selected for radiofrequency thermocoagulation. The technique for the procedure was the same as the diagnostic ganglion impar block previously described by Reig et al. (11) . Once the electrode positioning was confirmed, the electrical stimulation was performed and the patient was asked to define any pain he/she might be feeling. The denervation process started after the patients confirmed the pain was like the original pain as before the diagnostic block. The patients were encouraged to tell any unpleasant feelings during the procedure so that we could stop. Radiofrequency lesioning was performed at 80°C for 120 seconds. The patients were given no extra medication after the procedure and they were discharged from the hospital either the same day or the following day.
Evaluation of pain and health-related quality of life
The patients enrolled in the study were asked to define their pain using a Visual Numeric Pain Scale (VNS) ranging from 0 to 10 (0 represents no pain and 10 represents the worst pain imaginable) before and after the procedure and at their follow up visits.
They were also asked to define their health status using the descriptive system of health-related quality of life states (EQ-5D), which is a questionnaire standardized form to describe and evaluate health-related quality of life. It describes the patient's health status using five domains (mobility, self-care, usual activities,pain/discomfort,and anxiety/depression). Each dimension has three levels of severity with level 1 indicating no problem at all, level 2 some problems, and level 3 extreme problems. 
Statistical Analysis
Data were analyzed by SPSS version 15.0 software. P-values for correlation rates of the pre-op and follow-up VNS and EQ-5D scores were determined using the Pearson Correlation test and 95% confidence intervals were computed. Significance was set at p <0.05 with a 95% confidence interval. The effects of the variables (gender, age, trauma, pre-op VNS, post-op VNS, 1st month VNS, 6th month VNS, pre-op EQ-5D, 1st month EQ-5D and 6th month EQ-5D compared to the pre-op VNS and EQ-5D) on the immediate, short-term and longterm results of the patients were analyzed using the linear regression test.
RESULTS
None of the patients had complications. All of them fully completed follow-up visits. The ages of the patients ranged from 27 to 77 years (49.20±14.43 years) with 8 females (80%) and 2 males (20%). The mean follow-up duration was 9.1±1.2 months. Individual and mean VNS and EQ-5D scores are given in Table II . One patient who had 33.3% VNS score improvement (9 to 6) at the 6th month followup was considered as a failure, and one patient who had 50% VNS score improvement (8 to 4) at the 6th month follow up considered a successful result.
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Statistically significant differences were observed between the pre-treatment and post-treatment VNS and EQ-5D measures (Table III) . The improvements in VNS scores were correlated with improvements in the EQ-5D scores with respect to the results in correlation tests (p value between pre-op EQ-5D and 6th month VNS: 0.546; p value between pre-op VNS and 6th month EQ-5D: 0.508), and the 1st month and 6th month VNS and EQ-5D scores correlated significantly with each other (p<0.0001).
The VNS scores in the early post-procedure period had an effect on first month follow-up VNS (p=0.011) and on the 6th month follow-up VNS (p=0.020) respectively. Sixth month VNS scores and first month EQ-5D also had a significant effect on the 6th month EQ-5D scores (p: 0.021 and p<0.0001, respectively). When the VNS and EQ-5D scores were evaluated with respect to the ages of patients, gender, and pre-procedure trauma existence and preprocedure VNS and EQ-5D scores, there were no significant differences except the effect of age on the pre-op EQ-5D score (p:0.043) (Table IV) .
DISCUSSION
Coccdynia is a problem affecting patients' quality of life and it is frequently underestimated by physicians. It usually responds well to conservative management such as NSAIDs, wedge or doughnut cushions, manipulation and physical therapy. Steroid and local anesthetic injections to the sacrococcygeal area and coccyx are reported to be a successful measure, especially in patients with acute pain (<6 months) (8) . The blockade of ganglion impar (ganglion of Walther), the lowest node in the paravertebral sympathetic chain, has been reported to relieve chronic perineal pain (9, 12) . Ganglion impar block provides immediate pain relief and 50- 75% pain relief per injection lasting weeks to months in coccydynia patients (1) . Destruction of ganglion impar with chemical neurolysis, cryoablation or RFT was also described for pelvic pain. The potential risks for chemical neurolysis are motor, sexual, bowel, or bladder dysfunction. The development of neuritis and neuralgia is another risk after any chemical neuroablative procedure (6, 9, 11) . Cryoablation is an alternative technique. Namely, N2O or CO2 gas is used to cool the probe tip to approximately -60° C, forming an ice ball in the surrounding tissue. It is good for small, welllocalized lesions and it has lower incidence of neuritis and neuroma formation compared with chemical neurolysis (6) . Radiofrequency treatment is a percutaneous minimally invasive procedure. Its widespread use and availability makes us consider it as a good option for the safe destruction of ganglion impar (11) . Coccygectomy can be performed in patients resistant to conservative treatment and injections, particularly in patients with sacrococcygeal instability and hypermobility (2, 8) . Dynamic standing and seated radiographs can demonstrate subluxation and hypermobility of the coccyx thus providing objective evidence of an organic lesion (7) . Standing and sitting radiographs were not compared in our patients. The patients were satisfied with ganglion impar destruction; therefore, there was no need to consider coccygectomy for them.
Turkish Neurosurgery 2010, Vol: 20, No: 3, 328-333 Demircay E, et al: Radiofrequency Thermocoagulation Coccydynia is a relatively uncommon condition and it usually responds well to conservative treatment. Our study population of ten patients may not be enough for significance but there are only a few coccydynia patients treated by ganglion impar blockade or destruction reported in the literature. Conservative treatment modalities had failed to provide lasting pain relief in our patients. Ganlion impar block has been shown to benefit patients with chronic perineal pain (11) (12) (13) . Successful blockade of the ganglion naturally depends on accurately locating the ganglion. The exact location of the ganglion impar is variable, but it is reported to be more frequently located inferior to the sacrococcygeal joint (9) . We had performed ganglion impar blocks before RFT in order to confirm the location of the ganglion.
Ganglion impar block was first described with an anococcygeal approach (10, 13) . Sacrococcygeal and transcoccygeal approaches were subsequently described. These techniques avoid the invasion of caudal tissues with lesser risk of irritation and are reported to be more tolerable to the patients (4,13). We used the C1-C2 transcoccygeal approach in 9 patients, and we performed the transsacrococcygeal approach after the transcoccygeal approach had failed in one patient. This transcoccygeal approach was simple and had predictable results.
RFT of ganglion impar significantly improved both VNS and EQ-5D scores in correlation. The patient with an unsatisfactory result had a history of trauma with symptoms for 10 years and the patient with 50% VNS score improvement (8 to 4), who was accepted as a successful result, also had a history of trauma with symptoms for 4 years. This long duration of symptoms and history of trauma might have affected the outcome in those patients. The effect of duration of symptoms on outcome should be investigated in a larger group of patients.
In conclusion, our results with this limited group of patients indicate that intercoccygeal/ transcoccygeal RFT of ganglion impar may provide successful relief in the treatment of chronic coccydynia. It is a simple and relatively safe procedure that should be considered in chronic coccydynia patients unresponsive to conservative treatment for at least 6 months.
